: DEER Raw data.
Continuous Wave (CW)-EPR experiments
CW-EPR spectra were recorded using an E500 Elexsys Bruker spectrometer operating at 9.0−9.5
GHz equipped with a super-high-sensitivity CW resonator. The spectra were recorded at room temperature (292 ± 5 K) at a microwave power of 20.0 mW, a modulation amplitude of 1.0 G, a time constant of 60 ms, and a receiver gain of 60.0 dB. The samples were measured in 1.0-mm quartz tubes (Wilmad-LabGlass, Vineland, NJ). CW-EPR simulations were carried out using MATLAB, with the EasySpin toolbox. 1 CW-EPR experiments can derive the dynamics of the spin labels attached to the protein chains.
CW-EPR spectra support the DEER signal presented in Figure S1 . The CW-EPR spectra were best simulated with two dynamic species, where the dominant species was simulated with the addition of a nearby spin label with a 5 MHz dipolar interaction (corresponding to a distance of ~2.2 nm). The extent of this species changes upon Cu(I) and Atox1 binding. A reduction in the contribution of this dominant species was observed both for WT-MBD3-4, as well as for the two mutants: MBD3-4_C305A and MBD3-4_C431A (see Figure S2 and Table S1 ). This results in larger average distances between spin labels upon Cu(I) binding. In addition, an increase in dynamics, specifically for MBD3-4_C305A was observed, which agreed well with the wider distance distribution obtained for MBD3-4_C305A + Cu(I). CW-EPR spectra were also recorded in the presence of Atox1 and spin-labeled Atox1 (labeled at C41 position and termed sl-Atox1). Figure S3A shows the various spectra, where sl-MBD34 corresponds to spin-labeled WT-MBD3-4, and MBD34 corresponds to non-spin-labeled WT-MBD3-4. The spectra indicate two interesting features. The first one when MBD3-4 is added to a spin-labeled Atox1+Cu(I) solution, a transition from Atox1 dimer to Atox1 monomer occurs, manifested by a reduction in exchange interaction, and an increase in mobility. The second feature is that when adding either sl-Atox1 or Atox1 to sl-WT-MBD3-4 + Cu(I) solution, no change in the CW-EPR spectrum appeared (see Figure S3B ). This proposes that CW-EPR measurements are insensitive to Atox1 binding at these spin labeling positions. 
Cross-linking experiments
To target the interaction between the MBD3-4 and the Atox1 metallochaperone, we performed cross-linking experiments using glutaraldehyde, which reacts with lysine residues. Cross-linking reactions were carried out with 0.1% Glutaraldehyde at RT for 30 minutes in 25 mM Na2HPO4, 150 mM NaCl pH = 8 at a protein concentration of 50 M; the reaction was stopped by the addition of 20 μl of 1 M Tris-HCl pH = 7.4. Figure S4 shows the SDS-PAGE run of Atox1 and MBD3-4 in the presence and absence of Cu(I) ions. Figure S4A shows the cross linking experiment Figure   S4D ). Table S3 . Figure S9 : A. Electrostatic potential surfaces of holo (MBD4_mono_Cu) and apo (MBD4_mono_apo) MBD4 monomers and Atox1-MBD4 complexes, holo Atox1 in complex with MBD4 with protonated cysteine residues (MBD4-Cu-Atox1), holo Atox1 in complex with MBD4 with deprotonated cysteine residues (MBD4(depr)-Cu-Atox1) and apo Atox1 in complex with MBD4 (MBD4-Atox1(apo). B. Electrostatic potential surfaces of holo (MBD3_Cu) and apo (MBD3_apo) MBD3 monomers and Atox1-MBD3 complexes, holo Atox1 in complex with MBD3 with protonated cysteine residues (MBD3-Cu-Atox1), holo Atox1 in complex with MBD3 with deprotonated cysteine residues (MBD3(depr)-Cu-Atox1) and apo Atox1 in complex with MBD3 (MBD3-Atox1(apo). Red on the surface denotes a negative charge and blue a positive charge. Cu(I) is shown as a light blue sphere. The structures of each protein in complexes are shown so that the interacting part of each protein is on the upper part and is facing the viewer.
